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Essentials

• Vaccine- induced immune thrombotic thrombocytopenia is associated with the ChAdOx1 nCov- 19 vaccine.
• A man presented with thrombocytopenia and multiple thrombosis after the ChAdOx1 nCov- 19 vaccine.
• The patient had a very high D- dimer and strongly positive heparin- induced thrombocytopenia ELISA.
• A combination of nonheparin anticoagulation and intravenous immunoglobulin resulted in a full recovery.

Received:	25	May	2021  | Revised:	8	July	2021  | Accepted:	13	July	2021
DOI: 10.1002/rth2.12578  

C A S E  R E P O R T

Vaccine- induced immune thrombotic thrombocytopenia 
following AstraZeneca (ChAdOx1 nCOV19) vaccine– A case 
report

Bader Al Rawahi MD, MSc, FRCPC1  |   Hashem BaTaher MD, FRCPC2 |    
Zoheb Jaffer MD3 |   Aya Al- Balushi MD3 |   Asma Al- Mazrouqi MD3 |   Noof Al- Balushi MD4

This is an open access article under the terms of the Creat ive Commo ns Attri butio n- NonCo mmerc ial- NoDerivs License, which permits use and distribution in 
any medium, provided the original work is properly cited, the use is non- commercial and no modifications or adaptations are made.
© 2021 The Authors. Research and Practice in Thrombosis and Haemostasis published by Wiley Periodicals LLC on behalf of International Society on Thrombosis 
and Haemostasis (ISTH).

1Thrombosis and Hemostasis Unit, 
Department of Hematology, Sultan 
Qaboos University Hospital Muscat, 
Muscat, Sultanate of Oman
2Infectious Disease Unit, Department 
of Medicine, Sultan Qaboos University 
Hospital Muscat, Muscat, Sultanate of 
Oman
3Internal Medicine Program, Oman 
Medical Specialty Board, Muscat, 
Sultanate of Oman
4General Foundation Program, Oman 
Medical Specialty Board, Muscat, 
Sultanate of Oman

Correspondence
Bader Al- Rawahi, Thrombosis and 
Hemostasis, Hematology Department, 
Sultan Qaboos University Hospital, 
Muscat, Sultanate of Oman.
Email: bass@squ.edu.om

Funding information
This study had no funding

Abstract
Vaccination with ChAdOx1 nCov- 19 can result in vaccine- induced immune throm-
botic thrombocytopenia (VITT). This phenomenon mimics heparin- induced thrombo-
cytopenia (HIT), yet it does not require heparin as a trigger. HIT screen/ELISA along 
with optical density and functional assay are useful in diagnosis. A 64- year- old man 
presented to the emergency department with intermittent fever and persistent, dull, 
nonspecific abdominal pain 7 days after the first dose of ChAdOx1 nCov- 19 vaccine. 
Laboratory results showed significantly reduced platelet count, acute kidney injury, 
and low basal cortisol. He underwent investigations including computed tomogra-
phy angiography, which revealed multiple sites of arterial and venous thrombosis. We 
present the first reported case of VITT at our institution and in Oman. This case high-
lights the potentially life- threatening complication associated with ChAdOx1 nCov- 19 
vaccine, clinical presentation, diagnostic approach, and treatment.
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1  |  INTRODUC TION

Coronavirus disease 2019 (COVID- 19) caused by severe acute res-
piratory syndrome coronavirus 2 (SARS- CoV- 2) is a newly emerged 
disease since December 2019, and has been a pandemic since 
March 2020. Moreover, it has severely affected public health on 
a day- to- day basis, with over 140 million people affected globally 
and	fatalities	reaching	almost	3.1	million	to	date.1 Vaccines against 
SARS- CoV- 2 are vital in the fight against the COVID- 19 pandemic.2 
From December 2020 to March 2021, the European Medicines 
Agency has approved four vaccines, BNT162b2 (Pfizer– BioNTech), 
mRNA-	1273	 (Moderna),	 ChAdOx1	 nCov-	19	 (AstraZeneca)	 and	
Ad26.COV2.S	(Johnson	&	Johnson/Janssen),	based	on	multiple	ran-
domized/blinded controlled trials.2

As	 of	 June	 2021,	 more	 than	 2.8	 billion	 doses	 of	 COVID-	19	
vaccines have been administered worldwide, and approximately 
one- quarter of recipients were given the ChAdOx1 nCoV- 19 
(AstraZeneca/Oxford)	 vaccine.	 Beginning	 in	 February	 2021,	 sev-
eral reports of unusual cases of thrombotic events were reported in 
combination with thrombocytopenia in patients who had received 
ChAdOx1 nCov- 19.2- 4 The terms vaccine- induced immune thrombotic 
thrombocytopenia (VITT) and vaccine- induced prothrombotic immune 
thrombocytopenia have been coined in light of recently published 
cases series and case reports in Norway, Germany, and the United 
Kingdom.3-	5 The majority of affected patients thus far are women 
under the age of 55 years, and cerebral venous thrombosis or other 
thrombosis seems to occur 4 to 16 days after vaccination.2- 5 This 
phenomenon mimics autoimmune heparin- induced thrombocyto-
penia (HIT), yet it does not require heparin as a trigger. The Paul 
Ehrlich Institute demonstrated that affected individuals in Germany 
have antibodies against platelet factor 4 (PF4)/heparin complex that 
induces massive platelet activation, reducing the platelet count and 
causing thrombosis.3-	7

In the following case, we present the first reported VITT case 
from our institution and in Oman. This case highlights the po-
tentially life- threatening complication associated with ChAdOx1 
nCov- 19 vaccine, clinical presentation, diagnostic approach, and 
treatment.

2  |  C A SE PRESENTATION

A 64- year- old man with hypertension and hyperlipidemia presented 
to our emergency department at Sultan Qaboos University Hospital 
in March 2021 with intermittent subjective fever, lethargy, malaise, 
and persistent nonspecific vague abdominal pain. There was no nau-
sea, vomiting, diarrhea, constipation, or urinary tract symptoms. The 
patient’s relatives noted altered mental status with increased leth-
argy and excessive somnolence. There were no other cardiac, res-
piratory, or neurological symptoms. There was no history suggestive 
of a bleeding diathesis, for example, bruising, hemoptysis, or upper 
or lower gastrointestinal bleeding symptoms. He had started no new 
medications, herbal products, steroids, or anticoagulants. Finally, 

there was no history suggestive of any familial bleeding or throm-
botic disorder either in the patient or his immediate family members. 
His symptoms started 7 days after he received the first dose of the 
ChAdOx1 nCov- 19 vaccine.

On presentation to the emergency department, he was alert 
but disoriented to time and person, with no obvious hemodynamic 
distress.	His	vital	signs	were	as	follows:	temperature,	37.3℃; heart 
rate, 90 bpm; respiration rate, 18 breaths per minute; blood pres-
sure, 140/70 mm Hg; and oxygen saturation of 97% on room air. 
There were no petechiae, ecchymoses, or rashes. Abdominal ex-
amination revealed bilateral flank and left renal angle tenderness; 
there were no signs of peritonitis and no palpable organomegaly. 
Cardiovascular, respiratory, and musculoskeletal examination were 
unremarkable. Finally, his neurological examination was intact with 
no meningeal signs.

Initial laboratory investigation showed severe thrombocytopenia 
(20 000 per cubic millimeter [150- 450]), acute kidney injury (serum 
creatinine 104 μmol/L [59- 104; estimated glomerular filtration rate 
62	 mL/min/1.73m2), slightly deranged coagulation (prothrombin 
time	 13	 seconds	 [9.8-	12.0]),	 international	 normalized	 ratio	 1.21	
[0.9- 1.10]), activated partial thromboplastin time [aPTT] 49.2 sec-
onds	 [25.0-	36.4],	 Thrombin	 time	 [TT]	 19.8	 seconds	 [12.8-	17.6]	
with	 normal	 fibrinogen,	 4	 g/L	 [1.7-	3.6),	 high	 D-	dimer	 (36.9	 mg/L	
fibrinogen equivalent units [0.2- 0.7]), and exceptionally low basal 
cortisol	 [6	nmol/L	 (133-	537)].	There	was	no	evidence	of	 idiopathic	
thrombocytopenic purpura, thrombotic thrombocytopenic purpura, 
and hemolytic uremic syndrome on initial screening investigations. 
Cultures including blood (aerobic and anaerobic), urine, and stool 
were negative. Transthoracic echocardiogram was normal with no 
obvious vegetations; hence, in view of normal echocardiogram and 
negative culture, possibility of endovascular infection with septic 
emboli was ruled out.

Abdominal and pelvic computed tomography (CT) angiogram 
showed multiple sites of arterial and venous thrombosis: descend-
ing aortic thrombi (Figure 1A), pulmonary embolism (Figure 1B), left 
renal vein thrombosis with renal infarction (Figure 1C), and bilateral 
adrenal gland hemorrhage (likely hemorrhagic infarction secondary 
to bilateral adrenal venous thrombosis) (Figure 1D). His initial elec-
trocardiogram and chest X- ray were normal. CT brain with CT arte-
riogram and CT venogram were normal with no evidence of arterial 
or venous occlusion.

During the course of admission, his platelet count declined to 
7000/mm2 requiring multiple random donor platelet transfusions (be-
fore VITT diagnosis). There was no clinical deterioration noted after 
platelet transfusion. The initial HIT screening test using rapid lateral 
flow immunoassay (STic Expert HIT; Diagnostica Stago SAS, Asniéres- 
sur- Seine, France) was negative. However, because of the high sus-
picion, we proceeded with a HIT ELISA test (Asserachrom HPIA IgG 
assay; Diagnostica Stago), which resulted strongly positive, with op-
tical density (OD) of 2.11. Lupus anticoagulant and antiphospholipid 
antibody screening were both negative. Unfortunately, HIT functional 
assays (serotonin release assay or heparin- induced platelet activation) 
are not available in Oman and therefore were not performed.
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For management, he was initiated on an argatroban infusion (to 
target aPTT ratio between 1.5 and 2.5 of normal) as a nonheparin 
anticoagulation	for	3	days	as	his	renal	function	further	deteriorated	
and did not permit for fondaparinux or direct oral anticoagulants. 
Anticoagulation was started despite the adrenal hemorrhages. 
As the renal function improved significantly, anticoagulation was 
changed to fondaparinux for 4 days until the patient’s platelet count 
improved, then shifted to rivaroxaban at the time of discharge. We 
also treated him with intravenous immunoglobulin 0.5 gm/kg for 
4 days (total of 2 gm given over 4 days). The platelets were 114 000 
per cubic millimeter at the day of discharge (Figure 2). The manage-
ment was tailored according to the case at hand and recommended 
interim guidelines.8- 10 Two week later, repeated blood work showed 

complete recovery of the platelet count (216 000/mm2), reduction 
in D- dimer (ie, 5.6 mg/L and a decline in the HIT ELISA OD to 0.99. 
As far as his hypoadrenalism was concerned, he was initially given 
stress doses of hydrocortisone during the acute phase (ie, the first 
3	days)	followed	by	a	maintenance	regimen.	There	were	no	bleeding	
complications to anticoagulation during admission or follow- up.

In summary, our patient presented 7 days after ChAdOx1 nCov- 
19 vaccine with severe thrombocytopenia and multiple arterial 
and venous thromboses. Therefore, the main differential was VITT 
caused	 by	 the	 AstraZeneca	 vaccine.	 This	 was	 confirmed	 with	 a	
strongly positive HIT ELISA highly suggestive of spontaneous HIT 
(without heparin exposure). He had the full spectrum of VITT com-
plicated by hypoadrenalism. Prompt and adequate intervention was 

F I G U R E  1 (A)	Multiple	small	filling	
defects with the descending thoracic 
aorta adherent to the lateral and posterior 
wall. (B) Multiple filling defects within the 
segmental branches of the pulmonary 
artery of the lower lobe of the left lung. 
(C) Long filling defect with the left renal 
vein representing renal vein thrombus, 
also with wedge shape infarct in left 
kidney. (D) Bilateral adrenal gland masses 
with ill- defined margins representing 
adrenal hematomas

(A) (B)

(C) (D)

F I G U R E  2 Trend	of	platelet	count	
during the course of admission shows 
improvement after initiation of treatment
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established, and he recovered with a platelet count improved to nor-
mal	within	3	weeks.

3  |  DISCUSSION

VITT is a new emerging phenomenon with different COVID- 19 vac-
cines. However, further studies are required to understand whether 
these antibodies are autoantibodies against PF4 induced by the 
strong inflammatory stimulus of vaccination or antibodies induced 
by the vaccine that cross- reacts with PF4 and platelets. In addition, 
mRNA vaccines have been linked with severe thrombocytopenia 
and bleeding.10,11

Our patient had a similar presentation to previously reported 
cases of VITT. He presented 7 days after receiving the vaccine 
and had severe thrombocytopenia, a high D- dimer level, hypofi-
brinogenemia over course (this developed later but not at presen-
tation), a negative rapid HIT screen, and a positive HIT ELISA with 
high OD.3-	5,8

Our patient’s course differed from previously reported cases in 
several ways. He is an elderly male as opposed to young women. 
Reports of VITT are much less frequent in older men.4 He did not 
have cerebral vein thrombosis, which is the most commonly re-
ported thrombosis site.3-	6 He presented with thrombosis at several 
sites, including arterial and venous sites. To our knowledge, bilateral 
adrenal hemorrhage secondary to bilateral adrenal vein thrombosis 
has not been reported before in VITT. In addition, to our knowledge, 
this is the first case of VITT outside of the United States, Canada, 
and Europe.

4  |  CONCLUSION

The exact pathogenesis and risk factors for VITT are still unknown, 
that is, who is at higher risk in terms of age, sex, or preexisting co-
morbidities. This underlines the necessity that more data and further 
studies are needed to understand the pathogenesis of this unusual 
clotting disorder.
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